general, these are self report tools designed to gather data about health behavior, personal and family health history, life circumstances, and stress. Their purpose is to assess and suggest lifestyle modifications that workers can adopt to improve their health status (Warner, 1988) .
Information gathered includes biometric data (height, weight, blood pressure readings, cholesterol levels), behavioral practices (smoking status, exercise, alcohol use, nutrition, etc.), and attitudes toward health and health behavior. The HRA functions as a personal risk assessment, and is used frequently to provide baseline data for planning health promotion activities and health education (Anderson, 1991) .
Although widely used, the effectiveness of the HRA for initiating and sustaining health related behavioral change is scientifically documented only to a limited degree. Many believe it is useful in educating workers and in promoting decision making about lifestyle changes. Potential for cost savings to employers in terms of illness prevention frequently is the impetus for implementing worksite HRAs as a component of general health services. However, all too often programs are implemented without an evaluation component.
This article reviews the literature related to components of risk to be addressed in worksite programs, as well as research in the use of HRAs in employee health programs. Results of the first phase of a two phase study using HRAs in a planned program in a nursing center employee health service are presented.
COMPONENTS OF RISK: HEREDITY, HABITS, ENVIRONMENT
In considering the major causes of morbidity and mortality in the U.S., various etiologies can be traced. When the cause of mortality is determined, based on Although widely used, the effectiveness ofHRA for initiating and sustaining health related behavioral change is scientifically documented only to a limited degree.
percent contribution of various factors, an unhealthy lifestyle is theorized to be the greatest contributor. Biological/hereditary factors and environmental factors are considered to be secondary, while inadequate medical care is thought to play a smaller but significant role (USDHHS, 1979) . Behaviors of the U.S. population shown to significantly increase the subsequent risk of health problems include smoking, alcohol consumption, sedentary lifestyle, poor exercise and nutritional habits, limited or no seat belt and smoke detector use, and poor stress management (Lindberg, 1987) . Much of the emphasis on health promotion and disease prevention has shifted to control of these risks. Healthy People 2000 (USDHHS, 1991) proposes that the provider and client explore modification approaches for specific behaviors and develop mutually agreed on plans for modifying the risk(s) through appropriate lifestyle alterations.
There are noted gender differences in risk behaviors. In Western countries, males tend to engage in more risky behavior than do females, particularly risky behavior that involves physically daring or illegal behavior. Many surveys document that males, more often than females, use guns, take physical risks in recreation, drive unsafely, drink heavily, use illicit drugs, and work at physically hazardous jobs. However, although many types of risky behavior are more common among males, some types are more common among females. For example, females are much more likely to engage in the severe food intake restriction characteristic of nutrition disorders; additionally, women are initiating cigarette smoking more than their male counterparts (Gritz, 1993) .
For years, researchers have attempted to learn why women live an average of 7 years longer than men. The answer, it appears, is not only the fact that men tend to smoke more, drink more, eat more, and undergo more stress, but that women also apparently possess a "natural superiority" (Gates, M., "Research says biology aids in longevity," Houston Chronicle, November 12, 1989, p. 4) . The biological advantages of women include extra protection against genetic defects and a mixture of sex hormones that appear to protect against some chronic diseases. In contrast, males suffer disproportionately from genetic errors that can raise the risk of fatal illness throughout life. And unlike female sex hormones, testosterone appears to make young males more prone to violent deaths and older males more prone to heart disease (Gates, M., "Research says biology aids in longevity," Houston Chronicle, November 12, 1989, p. 4) . The life shortening effects of testosterone are in stark contrast to the impact of sex hormones in the female, particularly estrogen, which gives women a 15 year advantage over men in terms of cardiovascular disease.
In past decades, premature death was caused largely by infectious disease. Currently, it is caused mostly by lifestyle related diseases-such as heart disease, cancer, hypertension, and stroke-and by accidents (USDHHS, 1991) . Of major interest to those in the field of health care are personal habits and characteristics related to the development of chronic conditions.
Identifying potential occupational risks should be part of any complete risk analysis. The essential elements of an occupational history include: type and length of occupation; past employment; symptoms or illness related to work; non-occupational exposures that could cause or affect symptoms (smoking, neighborhood, hobbies); and reproductive history (Keleher, 1991) . Hearing impairment screenings should be employed among high risk individuals, including those with occupational or regular, extensive recreational noise exposure.
Health care providers have found that risk analyses help in developing health regimens tailored to each individual's risk and tolerance for living with that risk. Before information is provided about an individual's specific risks, however, it is important to understand the risk to an average person in the population. This average risk serves as a baseline against which individuals can measure the magnitude of their increased risk, if any. Anderson (1991) conducted a study at a corporate technology center in the Midwest among 44 participants ranging in age from 24 to 63 years. Health risk assessment, using the Lifestyle Assessment Questionnaire, was completed and selected biometric data gathered prior to assigning participants to one of two groups. Both groups received health instruction in wellness, stress, nutrition, and exercise. The experimental group members received individualized feedback about their particular health risks. Results showed that both groups benefited from health instruction in terms of exercise, stress awareness, and systolic blood pressure readings. The addition of individualized feedback did not enhance the findings significantly.
EFFECT OF HEALTH RISK APPRAISAL AND FEEDBACK
Beginning medical students were assessed regarding cardiovascular risk, given individualized feedback and instruction, and followed for the duration of their medical training (Greenlee, 1992) . Compared to a group who did not participate in HRA, significant changes in occurrence of modifiable risks were noted in the intervention group.
In a similar study among textile workers (N = 136), volunteers participated in HRA and health screening (Kellerman, 1992) . Participants reviewed their HRA and screening results at individual counseling sessions and were presented preventive recommendations. At 6 and 8 months, subjects were re-evaluated and found to have acted on the prevention recommendations. Ninety-three percent of the employees reported making at least one lifestyle change, and half of those referred to a specialty provider actually completed that referral.
Alexy (1991) compared characteristics and factors distinguishing participants in a worksite wellness program from non-participants. The population was predominantly blue collar workers. Discriminant analysis revealed that the characteristic most predictive in separating participants from non-participants was the score on a self efficacy subscale. Self efficacy was defined as the individual's judgment of capability to implement courses of action required to achieve certain goals. The study supported the influence of perceived self efficacy on the likelihood of health maintenance and health promotion behavior.
In summary, it appears from these studies that the process of engaging in HRA, together with feedback and health education in areas of risk, may facilitate workers' ability to make lifestyle changes to more healthy behaviors. The effectiveness of counseling, health education, and incentives in producing changes in health behavior and, more importantly the long term impact on health care costs, remains to be investigated.
INCENTIVES FOR USE OF HRA
Incentive programs may be an approach to the health issues that arise in worksite health care settings. Incentives are tools used to motivate employees to participate in health promotion programs, and they attempt to promote positive lifestyle behaviors. Incentives can make an impact on employee participation when the incentive is specific to a health promotion program.
Research indicates that the type of incentive is directly related to the employee's job satisfaction. In worksite health promotion settings, an important related issue is, "Do incentives motivate the employee to improve personal health?" Several studies have indicated monetary rewards to be an effective method of instituting behavioral changes (Black, 1984; Leonard, 1984; Perkins, 1986) ; however, these results were in exercise programs. Other incentives such as insurance reimbursements and prizes (T-shirts, gift certificates, etc.) have been used.
The conclusions of the literature are divided on whether HRAs initiated with an incentive make an impact on individual behavior. The value of HRA as a motivational tool to stimulate employee behavioral change is of particular interest to those providing employee health services. HRA can be beneficial to employees in identifying areas of potentially unhealthy behavior and understanding statistical computation of health risks. Additionally, Kirscht (1989) observed that workers are more likely to participate in various health promotion activities when the consequences of illness are viewed as JANUARY 1995, VOL. 43, NO.1 more serious. Kellerman (1992) recommended some implementation strategies to enhance the use of HRA in the worksite setting. The risk assessment is best used in small groups or educational settings. The HRA should be presented in a convenient and interesting way to personalize health behaviors and disease risks. Finally, a system of feedback based on interpretation of results appears to be essential and should be done by someone trained in health promotion and disease prevention.
Potential economic consequences of using HRAs in a work setting are reduction in insurance claims, more appropriate utilization of health services, and reduction in absenteeism when health promotion is included. A potentially effective incentive not yet widely investigated is insurance premium reimbursements when on a follow up HRA an employee indicates having made positive behavioral changes to reduce risk.
In conclusion, many HRA instruments are effective in assessing employee health risks and behaviors. They also are useful in determining the areas that health promotion programs need to address in a certain population. However, more research is needed in this area. Also, more research is needed on the effectiveness of the HRA in changing health behaviors in various subgroups, such as women and ethnic minorities.
IMPLEMENTING HRA IN A WORKSITE HEALTH PROGRAM
A nurse practitioner managed clinic was awarded a contract for delivery of employee and student health services at a large university health science center. The clinic is a component of the school of nursing, which is a part of the large, urban health science center. The clinic provides primary care services to employees and students of the health science center as well as to private clients. In agreeing to provide the university with employee health services, it was understood and agreed to by both parties that primary prevention services would be established as part of routine care in the clinic. Beginning in September 1992, new employees were offered the opportunity to participate in HRA.
HRA has become an increasingly common component of health promotion programs, and the number of instruments has increased dramatically over the last several years. In general, these instruments have the purpose of statistically determining the odds that a person with certain characteristics and health practices will develop disease or die within a given time period. The advantages of using this type of appraisal are that it is relatively inexpensive, user friendly, provides a systematic approach to categorizing risk factors, and may increase participation in health promotion programs by increasing an individual's motivation to modify health related behaviors (Society of Prospective Medicine, 1992). HRA is not meant to be a diagnostic tool or a substitute for clinical assessment; it should not be used to predict an individual's chances of illness or death.
The Life Survey (Wellsource, 1989) is a HRA tool developed from expert input and review. This particular tool is comprised of four sections and 219 items including demographic information, nutrition, health habits, safety, and health related attitudes. Norms are drawn from its widespread use in various populations. A computer generated risk analysis includes scores in fitness, stress, coping, nutrition, safety, wellness attitude, number of health practices, and overall wellness.
The number of health practices is based on longitudinal research by Breslow (1980) , which demonstrated that seven health practices were associated with health status and life span: not smoking, regular exercise, eating breakfast, adequate rest (7 to 8 hours' sleep per night), regular meals with limited snacking, no or moderate alcohol intake, and weight in a healthy range. Individuals who followed six or more of the identified were shown to live 12.5 years longer and have better health status than those with three or less of the health practices.
In the scientific sense, the reliability and validity of HRAs have not been well documented. They are minimally accepted to be valid, in that these surveys have been compiled by experts who have indicated their content validity, i.e., the relationship of various health behaviors to the risk of disease and death. Regarding reliability, Elias (980) proposed that the interpretation of health risks are not substantially affected by the consistency of responses; in other words, reliability is only an issue if the changes in a participant's response would change the risk calculations.
Alexy (984) repeated HRA for a group of 25 men at 3 to 5 days and found reliability coefficients (test-retest reliability) on questions and risk calculations to range from .75 to .99. These tools, because they are multidimensional, usually have not been subjected to determination of internal consistency.
PROCEDURE
Approximately 800 new employees are hired for the university health science center each year. After hire, but prior to starting a job, everyone is required to complete a health screening examination at the nursing center. The opportunity to participate in HRA was added at the pre-employment screening to maximize the participation of employees.
On the day of the employee's appointment, a history, physical assessment, and laboratory examination are completed. Testing for tuberculosis is done using the Mantoux test. At this time the employee is given the HRA form to complete in the office or at home. The form is submitted when the employee returns to have the TB skin test evaluated. Allowing the employee to take the instrument home provides ample time to answer the questions thoughtfully. Tying the return of the HRA to the TB test reading has increased the return rate of the completed form, thus assuring participation of a broader cross section of employees.
Results are tabulated and risk analysis is determined
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by the Wellsource program. The HRA is scored and returned to the clinic within 4 days. The report is forwarded to the employee, accompanied by applicable health education information as indicated by the HRA findings. For example, if an employee is at risk based on past or current smoking status, information related to smoking is included. When the self reported diet history indicates high fat/low fiber intake, information related to improved nutrition practices is included. A letter is attached to the HRA summary, indicating pertinent points for the employee to note and helpful sources of referral within the health science center. In addition, cancer and cardiovascular screening information appropriate for age and gender is sent. Mammography, breast self examination, skin cancer, nutrition, exercise, and cholesterol information are included for all females; testicular self examination and/or prostate cancer, skin cancer, nutrition, exercise, and cholesterol information are included for all males. If a particular high risk problem is identified in the HRA analysis, a phone call is made to the employee to elicit more information and plan appropriate follow up.
Using the existing database of employee HRA results as a foundation, a multiphase project was developed. The overall aim was to conduct a longitudinal study to assess the impact of the use of HRA in the employee health program. Specifically, staff members of the nursing center were interested in whether the information generated was helpful to the employee in planning health behavioral changes, or could be used by administrators to target health educational programs. For the first phase, the research questions were: 1. What are the characteristics of employees who voluntarily participated in HRA in a southwestern urban health science center worksite health program? 2. What are relationships among HRA subscores and selected demographic factors among the study population?
RESULTS
Data analysis of participants for the first year and a half of the program (N = 397) indicate a participation rate of 47%. The mean age (33.1 years) indicates a relatively young group. The group was approximately 67% female and 33% male; this mix compares to all new hires for whom the gender breakdown is 63% female, 37% male. The ethnic mix of this group was predominantly white (58%), with 24% African American, 6% Hispanic, and 12% Asian compared to the total group of new employees, in which ethnicity was white (59%), African American 09%), Hispanic 02%), and Asian 00%). Most of the group were educated at the college level, with approximately 17% having a master's degree or higher.
It is important to note that although the participants represent approximately 50% of the group of new employees, the sample is self selected and may overrepresent those who are most interested in health matters and improving their own health. Regarding ethnicity, the * The recommended score based on normative information on which the Life Survey Analysis is based (WeI/source, 1989) .
TABLE

Characteristics of HRA Subscores in Employees
as newly hired employees, to report less than optimal health behaviors. Thus, the prevalence of smoking (at 9% well below the national average) may be underreported, and the positive attitudes about wellness may be overreported. However, low levels of nutritionally sound behaviors and fitness indicate that employees did not report optimal levels of healthy behavior in these areas. Results certainly cannot be generalized to other working populations. Plans for Phase 2 Phase 1 findings indicate that perceived wellness attitude contributes to a sense of total wellness. Generally, those with higher total wellness scores are those who participate in the greatest number of health practices. The participant pool from this HRA analysis will be followed to determine what changes, if any, in health behaviors and health practices occur following participation in initial HRA and feedback. Phase 2 will target certain identified high risk groups, specifically those with certain family histories and health risk indicators (smoking, obesity) which put them at risk for cardiovascular disease and cancer.
In addition to the planned follow up, phase 2 will include increased intervention by the nurse practitioner in response to specific areas of identified risk. A client education area is being developed where the wealth of literature related to healthy lifestyle behaviors can be placed. On-line educational instructions, which can be individualized at the time of the client's visit, also are being implemented. A planned follow up telephone call about HRA results is being considered to arrange an interview to go over the results with the employee personally if they desire.
This second phase also will introduce incentives. The
DISCUSSION
As noted, all data are self reported. Although confidentiality was assured, participants may have been reluctant, participants generally reflect the population mix; however, in the category of gender, participants were more heavily weighted with females than the total new employee group.
Keeping in mind that these are self reported health behaviors, approximately 9% were current smokers and 34% exceeded recommended body weight. In the areas of heart health, stress/coping, and safety, employees were found to be functioning at the recommended level or above. However, regarding fitness, nutrition, and number of health practices, scores fell in the low wellness area or under recommended levels.
The composite score, total wellness, indicates a weighted summary score over all indicators. The mean total wellness score was above the recommended level for the group. A summary of HRA subscores and total wellness score for the total sample is presented in the Table. When gender comparisons were made, nonsignificant differences between males and females were found in most areas-number of health practices, nutrition, safety, and general wellness attitudes. Stress scores, however, indicated lower levels of stress management for female participants; this difference was statistically significant (t = 2.39; p = .017).
Correlational analysis among the variables indicates significant correlations with number of health practices among several subscores. Highly significant correlations (p<.0l) occurred for the relationships between health practices and fitness (r = .55), heart health (r = .40), and wellness attitude (r = .36). Other variables showing moderately significant (p<.05) correlations with number of health practices were nutrition (r = .23) and safety (r = .21). As would be expected, subscores in certain areas were also significantly (p<.01) intercorrelated: fitness and heart health (r = .49), fitness and wellness attitude (r = .39), and wellness attitude and safety (r= .24).
Stress scores, indicating perceived stress management, were not significantly correlated with any other subscores. In general, employees reported above recommended levels of stress management. Surprisingly, wellness attitude, although also reportedly high, was not highly correlated with nutrition scores (r = .12). As seen in the Table, however, nutrition scores were well below the recommended levels for the study population.
Further analysis was performed on subgroups in the sample. When comparing smokers and non-smokers, number of health practices, heart health, safety, and total wellness, scores were significantly different (p<.0l). Similarly, when grouped by weight, i.e., at recommended weight versus overweight, a significant difference (p<.0l) was found between the two groups on these same factors, excluding safety.
IN SUMMARY
CONCLUSION
In summary, HRA has been identified in the literature and in employee health settings as a valuable component of a worksite program. Further research is needed about reliability and validity of these instruments and their use in promoting changes in health behavior. While there is an accompanying need to demonstrate cost effectiveness,
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Adams, J., Mackey, T., Lindenberg, J., & Baden, T. AAORN Journal 1995; 43(1):17-22. Health Science Center Recreation Center has begun offering free introductory workout and fitness assessments to new employees. In combination with the information from the HRA, it is hoped that participating individuals will be motivated to begin a regular exercise program. The potential impact of insurance related incentives is being investigated. Because this will require budgetary and policy changes, it is in the long term strategic plan. both the nurse pracunoner screening examination and HRA show promise in identifying areas for intervention and in providing the basis for long term health promotion and disease prevention efforts. Establishing partnerships with the employee to target health promotion efforts and areas for risk reduction is a primary goal in nurse practitioner managed worksite health programs.
